In the generic group Bothriochloininae, sub-tribe Andropogoninae of the family Gramineae, Harlan et al. (1961) reported several hybrids involving the genera Bothriochloa O. Kuntze, Dichanthium
Willemet and a related genera Capillipedium Stapf. Species of both Bothriochloa and Dichanthium are apomictic above the diploid level (2n=20). The latter genus is more sexual than Bothriochloa at the tetraploid level and facultative apomicts are common. At higher ploidy level obligate apomixis is quite prevalent and is true for B. ischaemum (2n=50, 60) also. Representative of D. annulatum under the present study is a tetraploid which, however, is a sexual derivative.
Relationships of D. annulatum (Forssk.) Stapf with B. ischaemum (Linn.) Keng. presented in this paper is based on morphological and cytological studies of the artificially produced hybrids and their parents. in Tables 1 and 2 respectively. Bothriochloa ischaemum as described by Celarier (1957) and Celarier and Harlan (1958) is distributed from China and Formosa through northern India to Turkey and Europe.
The main distinguishing morphological characteristics of the species are: fairly well developed grooves in the pedicels; joints and pedicels with long silvery hairs; glumes narrow and pointed; and upper half of the lower glume of the sessile spikelet glabrous.
Two varieties are recognised, the typical B. ischaemum var. ischaemum (2n=40, 60) and B. ischaemum var. songarica (2n=50, 60). The latter differs from the typical B. ischaemum in having a long primary axis of the panicle, with the ratio of the lower raceme over the axis, between 1.0 and 2.0; glumes not pitted but often strongly dished; plants decumbent and robust; and more densely hairy leaves. Tropical ecotype of D. annulatum is usually moderately robust, decumbent with thick racemes; the glumes are broad, oblong and have long bulbous based hairs on the upper half of both the sessile and pedicellate spikelets. The species throughout its range of distribution in the tropics and subtropics of the old world is represented by different ploidy level and morphologically distinct types (Celarier and Harlan 1955 , Mehra 1961 , 1962 , Singh et al. 1962 .
Cytologically B. ischaemum (A-6459) is characterised by irregular meiosis. Several univalents (2-10) and some multivalents at metaphase I and lagging chromosomes at telophase I were always present. In D. annulatum (X-98) though occasionally trivalents and tetravalents may be formed, chromosomes usually associate into 20 pairs. Thus cytologically balanced gametes are produced.
De Wet et al. (1961) had earlier suggested an autosyndetic mode of chromosome pairing.
Attempted crosses between B. ischaemum (2n=50) as a female parent and D. annulatum (2n=40) as the male parent resulted in hybrids with 2n=70 chromosomes which indicates that the cytologically unreduced egg was fertilized by a normal reduced male gamete.
Morphologically the hybrids are recognized primarily by the presence of a few long hairs at the tip of the glume of the sessile spikelet. Other morphological characters are shown in Table 1 . Cytologically these hybrids were characterised by irregular meiosis. The chromosomes associated into as many as 30 pairs though in few cells large number of univalents (10-26) and rare presence of trivalents were observed (Table 2) . In breeding behaviour, the hybrids obtained between the apomict female and the sexual male parent, were apomict. Intergeneric Cross of Dichanthium with Bothriochloa 57 has the full genome of B. ischaemum and half of D. annulatum (X-98) which has the genomes DDD'D'. In these hybrids 30 bivalents and 10 univalents were formed. This again suggests that the mode of chromosome association is BxBx, B1B1 and DD' and the remaining 10 univalents were probably from the other Bx genome.
Thus, the pairing is preferential between genomes derived from each parental species. The ultimate result of such autosyndetic pairing is a tendency to break down genomic relation ships, cause a more rapid rearrangement of gene orders and to increase heterozygosity.
This mechanism could be regarded as of much significance from the point of evolution. Cytological evidence is not clear enough to suggest homology between the chromosomes of the two species. However, the fact that a cytologically unreduced egg of B. ischaemum can be fertilized by a normal male gamete of D. annulatum suggests some relation ship between the two species.
